Ibn al-Haytham (Alhazen) was born in Basra in Iraq in 965 A.D. and died in Cairo around 1040. He wrote a large and revolutionary work in optics, which was translated into Latin and had a lasting influence on the development of science in Europe. This text and a brief treatise on burning mirrors were the only works by Ibn al-Haytham which became known in medieval Europe, but he also produced a large number of geometrical and astronomical works which survive in Arabic manuscripts. Yet we know little about his life and almost nothing about his relationship to contemporary mathematicians.
R. Rashed is involved in a project to publish the complete mathematical works of Ibn al-Haytham, in a series of books entitled Les mathématiques infinitésimales. . In this review I will discuss the question what these two "new" texts contribute to our knowledge of Ibn al-Haytham's mathematical work as a whole.
Ibn al-Haytham's On Analysis and Synthesis and his related work On Known Things (also edited and translated in the same volume, pp. 444-583) may be compared with the ancient Greek "Domain of Analysis" (analyomenos topos), to which Pappus of Alexandria devoted Book VII of his Mathematical Collection. The "Domain of Analysis" consisted of books that should be read after Euclid's Elements, namely Euclid's Data and works by Apollonius including the Tangencies and the Plane Loci. By studying these works, the ancient Greek reader was supposed to learn the art of analysis and synthesis, for proving theorems and solving problems in geometry.
On Analysis and Synthesis and On Known Things are more elementary and more limited in scope than the "Domain of Analysis," but the two works by Ibn al-Haytham serve the same purpose.
Ibn al-Haytham begins On Analysis and Synthesis with a general introduction. Just like Pappus, Ibn al-Haytham distinguishes between theoretical (na¬arº) analysis for investigating geometrical theorems, and problematic ({amalº) 3 analysis, for finding geometrical constructions. One assumes the theorem to be true or the construction to be achieved, and one tries to deduce a succession of consequences, until one arrives at (a) a contradiction, or (b) a true statement or the conclusion that the desired object is known. In case (a), one has proved that the theorem is false or the construction is impossible, or impossible under certain conditions. In case (b), the analysis should be followed by a synthesis (proof, or construction and proof). Ibn al-Haytham says that the synthesis can be found by inverting the chain of arguments in the analysis. He does not pay attention to the difficulties which may arise because A B is not logically equivalent to B A (a cow is an animal, but an animal need not be a cow).
